24 25 Despite their potential involvement in the determination of fatness phenotypes, a 26 comprehensive and systematic view about the genetic regulation of lipid metabolism genes 27 is still lacking in pigs. Herewith, we have used a dataset of 104 pigs, with available 28 genotypes for 62,163 single nucleotide polymorphisms and microarray gene expression 29 measurements in the gluteus medius muscle, to investigate the genetic regulation of 63 30 genes with crucial roles in the uptake, transport, synthesis and catabolism of lipids. By 31 performing an eQTL scan with the GEMMA software, we have detected 12 cis-and 18 32 trans-eQTL modulating the expression of 19 loci. Genes regulated by eQTL had a variety of 33 functions such as the β-oxidation of fatty acids, lipid biosynthesis and lipolysis, fatty acid 34 activation and desaturation, lipoprotein uptake, apolipoprotein assembly and cholesterol 35 trafficking. These data provide a first picture about the genetic regulation of loci involved in 36 porcine lipid metabolism. 37 38 Keywords: pigs, gluteus medius, gene expression, quantitative trait loci, lipid metabolism 39 40 41 42 43 44 45 46 3 Main text 157 Glu/Asp rich carboxy-terminal domain 2 (CITED2) locus that is involved in the regulation 158 of hepatic gluconeogenesis[25]. 159 160 Conclusions
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The search of regulatory variants with causal effects on the expression of genes with 49 important metabolic roles is fundamental to elucidate the genetic basis of multiple 50 physiological and pathological phenotypes [1] . In humans, thousands of expression QTL 51 (eQTL) have been detected so far and the majority of them appear to act locally (cis-eQTL) 52 rather than influencing the expression of genes located at distant genomic regions or 53 chromosomes (trans-eQTL) [1, 2] . Moreover, around 50% of human cis-eQTL are shared 54 across distinct tissues, though the consistency in the magnitude and the direction of these 55 regulatory effects may be variable [2] . 56 The genetic regulation of lipid metabolism genes has been poorly studied in pigs in 57 spite of the fact that it may have a potential impact on the phenotypic variation of fatness 58 traits. Indeed, the majority of eQTL studies performed in pigs have targeted either genes 59 whose expression correlates with lipid phenotypes or loci comprised within the confidence 60 intervals of fatness quantitative trait loci [3] [4] [5] [6] [7] . At present, we do not know if porcine lipid 61 genes are predominantly regulated in cis-or trans-and if such regulation is featured by 62 single or multiple polymorphisms. The goal of the current work was to shed light into these 63 issues by identifying eQTL with effects on the muscle expression of 63 genes with an 64 established role in the uptake, transport, synthesis and catabolism of lipids. 65 As animal material, we have used 104 barrows from a commercial Duroc porcine 66 line (Lipgen population) distributed in five half-sib families. After weaning, this pig 67 population was transferred to the experimental test station at the Centre de Control Porcí of 68 the Institut de Recerca i Tecnologia Agroalimentàries (IRTA). A detailed description of the 69 experimental population and management conditions has been reported [8, 9] . Barrows were 70 slaughtered at an approximate age of 190 days. Gluteus medius (GM) muscle biopsies were 71 obtained in the abattoir and they were immediately frozen in liquid nitrogen, being 72 subsequently stored at -80 ºC. All animal care and management procedures followed the 73 ARRIVE guidelines [10] and they were approved by the Ethical Committee of the SNPs with rates of missing genotypes above 10%, minor allele frequencies (MAF) below 91 5%, as well as those did not conform Hardy-Weinberg expectations (threshold set at a P-92 value of 0.001). Markers that did not map to the porcine reference genome (Sscrofa10.2 93 assembly) and those located in sex chromosomes were also eliminated from the data set. 94 Moreover, were eliminated SNPs that were in complete linkage disequilibrium (r 2 > 0.98). 95 After these filtering steps, a total of 28,571 SNPs were used to carry out a GWAS analysis 96 for gene expression phenotypes. where y ijklm is the vector that describes the mRNA levels of each gene in the GM muscle 106 of the i th individual; μ is the mean mRNA expression of each gene in the population; batch j 107 and lab k are the systematic effects i.e. "batch of fattening" (with 4 categories) and 108 "laboratory" (microarray data were produced in two distinct laboratories); δ is the SNP 109 allelic effect estimated as a regression coefficient on the corresponding g l genotype (values -110 1, 0, 1) of the l th SNP; and e ijklm is the residual effect. Correction for multiple testing was 111 implemented with a false discovery rate approach [15] and SNPs with a q-value ≤ 0.05 were 112 considered as significantly associated with gene expression. In the analysis of cis-eQTL, The majority of trans-eQTL detected by us resided in chromosomes different than 135 the one containing the targeted gene, suggesting that they may exert their effects through 136 SNPs that alter the synthesis or structure of a diffusible factor. We also observed the Table 1 . Cis-eQTLs regulating the expression of 10 genes involved in porcine lipid metabolism 1 .
Genes
Cis 
